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(54) MOTOR DRIVE AND DRIVING METHOD THEREOF 

(57)Abstract 

PROBLEM TO BE SOLVED: To attain low vibration and noise driving, and 
cost reduction in a device using an inexpensive and small motor. 
SOLUTION: In this driving method of a motor drive, frequency information 
proportional to the rotational speed of a rotor is detected, a Hall element 
output signal formed out of a sinusoidal waveform is outputted by a Hall 
element, and a Hall amplifier output signal is developed which has the 
amplitude depending on an output signal level of torque obtained from the 
frequency information using the Hall element output signal and which is 
formed out of a rectangular waveform or a sinusoidal waveform. The 
rectangular waveform or the sinusoidal waveform of the Hall amplifier 
output signal is selected based on a switching signal for switching on/off 
control. When the rectangular waveform is selected, rectangular wave drive 
by pulse duration control at an electrical degree 180° is performed for a 
stator during the driving of the motor, or when the sinusoidal waveform is 
selected, sinusoidal wave driving is performed for the stator during the 
normal driving after startup. 
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T*2 4, 2 5, 2 6«. 2 4VDC*ffi3 0i. *-JU 

[0039] PWMlE«ligiB2 3tt. DC^-£1<D* 

*i>v$m&'ir otc&><Dmm±uzpwMm^a 3 

P WMB #3 3 OM&tkt J, PWMJB&» 
H)Eittln3 4 <L PWMmSim^^^ r>^3 5 £CC<fc 

[00 4 0 ] *-JUT>7'2 2CDtB^iPWMSEt!jlpl8R 10 
2 3<DtH^)<h{3:. StBOPWM3>^*l/-^2 7, 2 
8, 2 9£tttfj3ft4o PWM3>^U-f2 7, 2 
8, 2 9:-t *-JUT>^2 2(DUi*tPWMlB«liaiB 
2 3©ffl.*<L*lt©U ^-^7>^2 20tti^PW 
MlgSJlPHS 2 3 CDttJ ^ cfc 0 fc* £ I * £ * CC , H U ^ * 

* > yiBSft-r -5 O N _ D U T Y Jt «r^lEr 4. 
[004 1] 7'J K9-/'<3 5fcfc. PWM3>'^-> 

2 7, 2 8, 2 9<DHi*CCfiet*. .hflPIF E T_UtB3 20 
6. ±MFET_Vffi3 7. _bfBJ F E T_Wf| 3 8 . T 

. IMF E T_UtB 3 9 . KIM F E T_Vt@4 0 , KIWF E 
T_Wft|4 l&WttlrZ. + KU«4 
2. ';^t-^'^-FV«4 3, 7*^-^t-H 

[0 04 2] JWEsliHK 5 tt. &fflG>±0PJ h ^ > 2^* * 
(3 6, 3 7, 3 8 > << v f>^T^/cM@3St 

»Effl5j'^U-*4 83>*6a*3ft/c«Eift* 
tt. ^V^*^u>7 u >^3J>f r >-^4 7&/rOr&f3^ 30 

^*3ftrliiifc2 -Y* ~ K4 8lc<fc9BEj*Sft, a 
8fe'<-f7* I* 4 9*Ccfcy*jR*ES-C/WT^ 

5 ft T J?-E a > -7 r >*9' 5 0 tcj: rj 3ft*. 
[0043] Wh. mftffi^TWWUfcJ:'>CC. 3tB 

*Sftfc«JB*'^^tt©FGKJg«:«IBr4FGT> 

^7**ru FG«*©H«»r**FGjaa»5c*^ 

* 3 tfl© D C*- »1 OPHaROWflPStf '5 * 

^ "J HK8 9 0 . iSS-r -/ X * «J ngg 9 Office; U 40 
r3ta©DC*-> 1 ^<DffimcDDUTYit£i£^U 

3 tHOD c * l ©ta^iftKJK^itttattfc^a & J: 9 
te. jEffi«tt©«S*Ul*-r4a--3'5 3 0^'7--*5 
5CC*trS(4«*l*ttl-rSfctf)©*-"iU*-T-2 4, 2 
5. 2 6©ffl*JCffi-5tPWMf a 7 t* > 2'5I*IJ)&ff 9 
PWM.5E«)IhIS8 2 3^Wf^DC^- -2 1 O*- ^JiBAb 

1 0 OCCfcl^T. iHffii&ffitti. 18 0* jfi**»Jffll 

•t-^taiftfl^l 8 0° jimjiItSlCCct^^.^Sgfti^lf 
^#I47E3ft^BFr^ 50 
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[0 04 4] fcfc. DC 1 <D*-5KDW&WMl* 
(3. 4, 5) tCiE5£^<Dm?JE*mj&L/. SS^A^ 

[0 04 5] < VXirAfijft) :XtC. t^Xf-A<£>Iijft 
[ 0 0 4 6 ) m 2 a. ^SgttSfJiaitDrJEft^T^^ a 
[0 047 ]7fr/SI "Ctt. P-^53 (DHIEftCC 

-^£tt}^T<5F G'<£->6. iKJBSJBStifcFG«#" 
8. XI*. ^t-S/d'^^CCcfcOHetttC^Lr-COx^ 
-S#£» 3 ft tc D C HE & 4: ©tMR r * 4 . 
[0 04 8] Xf ^7 , S2t(i. *~JMR-T-2 4, 2 
5, 26CCj:-?-C^-f— *555CS*-r4n-jr530(a[ 
S«4*tU L . iE5£«tt©«JB* 6 ft 5 * - JU3RT-HJ*« 

■516 8*m*rra. 

■0 04 9] Xr;v'/ S 3 rtt. iUSR-T-UJ*© ^ 6 
aj*ff-^6 2«. p->5 3<D0CttJci£i;-clftaidh 

/c±aEMii6»»«*»6»6ftfc h ^^om/jfi-^u^^ 

[o 0 5 0 ] 7*S4rti. 7vf-^5 sector 
^j^»XttiEttiS»HBi*-t7 9 fcabK:, iiSIiJiaiOW 

[ 0 0 5 1 ] v 7'S 5 1 

[0052] Xr^'SG "Ctt . *g»K«5rt<iW? 3 ft 
i^^. ^f-- * 5 5CC*tly-C*-5f|gi||ll#tc«aft 1 

!Fv3 ftte i * « . * ir - 5? 5 5 iC.it L r ^W&CDjl&jl 

-^j|aao#^i6^<Di57E3ft/cB#R!]Sr'« 18 0" M 

WF5^iE?-m»J?r?f 9 0 

[0 0 5 3] S3 ». - 5?j|a«|B#(DlB«itrSCOW»f3 
^6 l^rn-To *j|d«i*6ttlcSftfcH#PJlT 1 $r 
COWIfflt*. LU^Jl/©i*ffin 8 0 4 ii«SU»KcJ:4tE 
?f^.!P<tt^lf B*PJIT 1 L KWbHU^ 

;uc 0 . E5£83B»f* ff 9 . 

I 0 0 5 4 ] g4i*J:al5(t 1 8 0 4 ilWJ^cJ: 

[0 0 5 5] 6 214. *-;U-/>V2 2 0a*«!t«J-C* 



11 

£ * - jt/ r > yitiJ) (m r- #> 4 „ 6 3ii. pwMffiibEl 
<7^ia^-riUK:iEiijjD3tii«EEfefl5 bio 

PWMfH-^3 3 ) r**. 

[0 05 6] 2 5. 2 6**6tti*3tl 

3 ft 4 c i ic J: o r . m;i&Xl*]&&%ifr 6 ft £ ^ 
T>7iii;ftff^6 2^'40t$n5 o C«*-JI/T>^U1 
*fi-5f 6 2(*. hiU^T>^'2 0(Dm^U^JUtc(Si?L 

fcfl&WcftO. tt»(t-^8 i©rte«ciSi;rffi^iexB io 

EjjyMtb'CmtjZft. PWM3^U-$2 7, 2 
8, 2 9£ffl;fc5ftS. 

[0 05 7] PWMhi>a*U-^2 7, 2 8, 2 9«, 
PWM#6SS2 3©IH*«J&6 3 6 *-;U7 >7*tt!2Mi 
#6 2££tM$*t&. fbt. *-Jl/r>"72 2©tt«j 
<D## P WMftfiB 2 3 com* <fc 0 4> A* fttf 
Jl/*tttfJU ±0MF ET3 6. 3 7, 3 8^0NU. D 
C*r-£ 1 CC«#£f**&"r£>« 

[0 0 5 8 ] *-*fflrt#s*#l><t*tt. mt tfC^J: 
^tC*-Jl/T>->'2 2 0ttS^J}lt»W.^^< . i»C. [15 20 
cctS^'J: 9 cc *e - £ tB^^/jN$ i * i * cc& , ;ut > 

722 ©m^ns**^ s < a o , * - * m&m 

[0 0 5 9] §5«. 1 0CSEoA:*-JU7> 

7*2 2(Ottf¥JHffi*Si9Jr4ia8S*7nr. 

[ 0 0 6 0] sh-JbjR-7-2 4 , 2 5, 2 6 (DBttT&Z 
*-Jl*HH*J«-96 8tt. 18 0° il«W|-8Pffl®tE?K 

©tti*>«. :XS©#S(E*S*iiaiS6 6 a 
tCA/jSti. h^^T>-7 4 2 0OttiyjU^iUCCtt?¥b/c 30 

[0 0 6 1] ^-^S^ill^fl^-e 8 tt. IE5£$ 

Sl*Wffi<DIEK^ 6 b 

A* 3 ft . .#5IEW*l|p|R B6btthJU*T>^20 
(DM?) u ^ ;UC tfc W 0 fclBPiOjOEffiifi * .T.^i "J" S . £• * 
CDU*tt. rtDyx^?67a, 6 7bCCA*S 
ft. 7tPW^; (tBJfcSDfJ.) 6 7a «BMft©W8 
(I#6 l#LU^JU©£*tcON*cftfl. A#ffi*U>b 
l»K(fiir4. Sfc. rtP^fyf (iF.KKffl) 6 

A*fB«ra*w^(z-jiri. 

[0 06 2] WUttWO/cJi^CC. 3tHOUC*-5rl 

0° ii«WjBi©t6ff5iSiRtt*fft*. ftfflftlBWttoa* 
8iihB#«iE3£ieiBI(itc WSf A 4 c £ ec <fc r> r . itaffij h iU 

ttUBSb* f r 5 fc*. * - £ * r - £ J: 0 6ft 4*® 

[0 0 6 3] 4*|gWlA^»Tffi^>B*rJ<0» 1 8 

0 ' aSKtt* f f icitci^ r jE&jgSBHift J: 0 4> -e so 
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- * **t*l * # 4 C 4 *« pI« i ft 0 . 'I *MT'5£ffift 

[0 06 4] [*2<Dffl] :J«C. *#WMII 2 £>JISS<D 
B7^H8«ci**rllBBf4. ft fa. 

[0 0 6 5] "tfflrtt. 13 1 0 5CiSbfc8£*Oft!10J: 
«iB#A»6»f^(5lfe*iccgz*BSra 18 0° ilSgg«|*-tf 

[ 0 0 6 6 ] 19 7 «. ^gEtt&iHf 1 0 0 <D£ftfltffi 

ffllSPl OtCfct^T. FG«-98«. $H£3ftrCPUl 
1 tefcAJpSft. DC*-* i ©HIBB»«IE«3ti*. 
[0 0 6 7] (^<rA«jf10 :£tC. *->X irA<Z)«jft 

: o o 6 8 : n 8 a. *iBttWJiai©flfeft*.*-r p d 

[006 9]7frr/Sl 1 r ». a - 2 5 3 OEHEft 

r«. mam:. *-*©ia*^*cit-wofcWiKtt©«H: 

ffl-^«ra*-r4FG^*->6 . jft*EJI5SftfcFGfi 

^-«^S!lft3 ft/c D C^EEft i'©«*Rr*4. 
[007 0 ] ^?^S12ta. *-JU* : P2 4 > 2 
5, 26CCj:o-CX-7*-^5 5JC^Sn-^5 3<D(i 
M^tifeffi L . E5£«1JC<Difi^ 6 ft ^> ^- JU*^ffl*« 

#6 8*m;rr*. 

[0 0 7 1 ! Xf^7'S13 n*. 7h-^3RT-W*«^ 
6 8^1^. JI5XI*iEtt?ftttJB* 6 ft 4 * - il^ 

r>^B*lt-96 2«:«ft-r*. C0f&. ^-;ur> 
8 2 tt, P->5 3©|5HEa«cti>i;rttlU3 
ftfc JJEHiaaftflttR/p 6» 6ft fc I- ^C!)tHM§ 

[0 0 7 2] X r 1 4 TJi. ^'r- ^ 5 5 CC.^U 

w»A*tf o«»ji-98 i Starrs. 

[ 0 0 7 3 ] X7v VS 1 5 -CJ*. «»S ^6 1 

[0 0 7 41 ;r-; 7'S 1 6 r«, ffi«tt®*«HR3 ft 
18 0" ii»*J35cj:4)eff5iftlBifi*fft*. iE5£&«*< 

a*«sftfc4*tt. ^t-- $?5 5(c.*tbre«ba«a« 

a«c«*(CiE4£«8i»* f t 9 c c (DSEttMacc fee * r a . 
r-!il8 0' aflKWIBPK:J:4tP.fBaSIB«i*tft». afgjg 
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[00 7 5)19(i. *-*£aSfrB5©-*-*|5]|£$(6 9 

&m °- 6 1 « . - 2 *atfr*p 6 ^«!>K:'je «* 4i /c«m U ^ 
Jl/£&£@i£Sfc7 0CCM*$r©D$raT2 $r©L U'* 

147 0 fceA/cBSMT 2 fc*F4tt. H U-^JUJCfc »J . ES£ 
ifclEiii€-tf 9„ 

[o o 7 6 ] &fc. 180' m^mnnmit. m&utc 
m i (omom a *j j: una 5 cowm t mmx-fr v. cct 

T>V2 2 ©SfcfEISS;*. BMii^fc.Sl ©|5i|©H6©j& 

[0 0 7 7 ] JW±SMH0fcJ:9K:. 3tHUC-t— *«Cte 
C'Ttt. itasjjBStt 1 8 0" flMBftMb'SrtTi*. *- 

jfpiieMiffi-c* ^ f Gm^ommmk^ nfc f Gumo 
5 j: o*-i*64i z>mim*mwthc twz a. 

[0 07 8 ] $fjeUjB**»P»8f3e©|5H£jKtcSi| 20 

if 4D#Ra©* 18 0" ii^t()?:ff 9i9(Clfo® 
-C. ES2$!SB«)B#J: ij - $ m;*j£«MJn<* +>£ C £ # 

4. 

coo7 9] «t*j. a^©r*fi (WAtf. * 

■J>2tt£'.) *>64JJSJE3tl?.^^f-A{caffll/r4>. 1 

■oomm <mi*. pda (flaAtBffifFffl) H33©<t9 

6& 4^§cc jgffl o r i> ct i- >„ 
[0 08 0] £tc. #§tmt. iy*-7-l*&.W*$liXtcy 
a y 5 A * ttlft "j" * c 4 tc J: ■» r jftsS S *i 5 «6 Jc t a 
fflt?«4Cittl,«^*Tt4l'. fur. .-*:?ew*aifiS 
t&tctfxnvy h ^xr ted: -or 213 ft&'/ti y^A* 

©>X-r Affi^JJ^SSt©^ > fa - * (XiiC F U-fcM 
P U ) >PSBttttf*<CtgM S tifc 7n y5 A a - K ^rS^tB 

i*« Pitt ife*. 40 
[0 0 8 1] c©»S. KttWflc^ORHldtifc^'ay 
•> A n - |- g f^^BU a- Utcmi&Bi&om&ZgkW? £ C 

[ 0 0 8 2] V'u y K * fltf&T 4 /ctf>©i2l£.«? 

mz-te. 7n-;f- f^7> 
2 . K -r i 7\ 7 , y * ? . :Jfc(®Sl-7-" f X i? . C 
D-ROM. CD-R. llf-7'. -TflJ£tt©^*'J 
K ( I C^tU*- K> . ROM (v7,7ROM. 
75r>aEEPRO Mt £' ) £'£fflt, » 4Ci A*T B 50 
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4. 

[0 08 3] ifc. 3>b*a-5f^g!aOAi7*P^A 

3 - K**tT-r 6 c t »j . H?a< l icmm&m<Dffi& 
tmmz ti&tcwctz < . t©7'a a a - k©js-* 

— 7* > r"A ) Jtc i'7;i^|!g©.4jill©— SC^ 
S5*tf^. -5-©5!MlC «fco rHJ/asbfcJ?Sfe?I5f!S©«ttAS 
$ 41 4 i££ $ 4-1 * C £ o S "C 1 4% ». 

[0 08 4] $ saif.^i*^6^*m$nfc7'o y 

7 A -j - K f)K 3>f a - i?(ctf A S n/ct«tt4Jt5SH: - 
K^n>b- J .-^Sc^34ifc^ttM3S^- htcff4o 
4^-Try(c#*iiS4ifcft. -e-©7 - a ? 7 A3- F©fi 

mt> h c p u & <f #ni£©*sii©— sr>* ^ w^p^tf 
4i-5ia^ t $s c t at 9 ^ r i> ^ct». 

[0085] 

o- i»©EDe&tcJ;bt«L//caj6ia«ffl*4*mb. -h-^ 
S+Ki^rxf-Ji (c»t S a - f (DViMZiktii L r 
iE??.^4i:©«ff^'6 ^ s >h - jwsR -7-m^m#*tH* b . 

jut >ya*fli-*oie»K^x«iEttjft««*aiR u . 

Ji^iK^^OV! $ n £ * «^ r- - • $r (C3tt l x * - # m 
KinSSc^Svftl 8 0" mwMWic&z^meM&u 

t%©ilStaeB#tciE?£jeSB«)* ff 9 J: 9 cc b fc© r. 1*1 
* -^,isi(|B=5F^6f}:S5nfcHFfS©B#Fiart(ii 8 

o' mmmwic£z>mBmm% r <7i.>. wtMmrnmm 

JE&iSMmc mm*. Z> C t Cc J; o T . itBflb h ^ £ ^ ffjjn 
[0 08 6] £ fc. ^Ife^CC J:4T,«. -t- ^*2B*D#:-i 1 

so' mwMmcjz&mimmiZ'ni.*. m^mws. 
[0087] ?6fc. * ; %i^(cj:47«. z&mmfr 

6.©t^©WW©^ 18 0" ji^SESil^rtf 9 J: 9 CC L /c© 

v. it&mmm J: o fin**— gt£»eun 
c£^Tnttr-* ( j. 'J^r-^fi^*- 5f*fflt»/ci*^r- 

i)*-!U 7 i7rtT'©h + -|S|5g-Nft-3"jJ: 0 H©i 7 - 

[i^tfo'©fg*fciatw] 

[HI] *-Jcy3©.^ 1 ©«it©^fll-C**,*- f SEBi 

$ia©^f*Htss*^n-r-yp 7iti?)^ 

112] * - 9 (DmSbfflWZ&WiZ, 7U-fr-K 
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•2>„ 

[14] H U-^^<D*§ff^g*-JUT>^tti^ffi#. PW 

mt-k^ tr n ■< s > + - h r-*^.„ 

[i6] d>-Jbr>^©iftff^*.I5I?R^^-riRlSSIir- 10 
<&<£><, 

[09 ] mum ^<nm%*m -z a % h-c*- 
[ia i o ] tE*w«cf***~ *retteint©± 

[Ml 1 ) DC^-^OD-^(DH$K^ii*^riftBflll I'O 
[112] BfcfcKteWSII U^iKDiEttifi*- JUT>^ 

1 3tB<DDC ^fc— £ 

2 K^-f 30 

3 ««UtB 

4 #»VtB 

5 ttMWtB 

6 FG^*>-> 

7 FGT>"/ 

8 FGff^ 

1 0 »J-j89B (ASIC) 

1 1 CPU 

1 2 Ijnilff-^t 40 

1 3 MttflTE? 

14 5T *-^#>:/[nKJS 

1 5 t-^^>7l3>7 : > * 1 

1 6 ? 1 + -^#>-yfflzi>f r >*2 

1 7 * + -^#>:/flMHfi 

1 8 fiW-FGRlffllff 9 

1 9 ON/OF Fte^ 

2 0 HU£T>:7 

2 1 HU*T>-yo.ffi§*E 

2 2 rh-;UT>-/ 50 
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2 3 PWMHttBB 

2 4 *-JU*TU« 

2 5 ^-^f+VtS 

2G #-Jl*FWffi 

2 7 PWM3>^l/-JUffi 

2 8 PWM^>^U-*Vffl 

2 9 PWM3>a'u- £W*§ 

3 0 2 4VDCSJR 

3 1 t-J^q7XffiffiRl 

3 2 * - JU3R-T-' W7X ffiffitt 2 

3 3 PWMfl^ 

3 4 PWM886ffl«!S 

3 5 PWMSt«^>f>if 

3 6 ±flPJFET_Utfl 

3 7 Jr.WJF E T_Vffl 

3 8 ±flJlFET_Wffl 

3 9 T(PJJFET_UtS 

4 0 TffiJFET_VfH 
4 1 Tffl')FET.„_Wf0 

4 2 7xt-^^-FUffl 
4 3 -y-f* - KVtB 

4 4 y.-cf-ifA*- KWtB 

4 5 #I£Ih|»§ 

4 6 ffEI3BIH^i/U-* 
4 7 '*X^>-r>lJ* 

4 8 ffifcy-fsh-K 

4 9 Hm'i<<7X&4*-~ K 

5 0 ^Er7>r>-^ 
5 1 S^JPgJgCi 

5 2 ttftMRBHfflSWra 

5 3 o - 5? 

5 4 .#-Jt*¥- 

5 5 X 

5 6 UtISi* 

5 7 VtH«* 

5 8 WtB««S 

5 9 iE«m5EiijB#CD^--^T>^ai* 

6 o p w wmnmztiit) 

6 1 ( iF.ttttBiWSOa Y iU«FFjft^ ) 

6 3 1 8 0° ifi«5g«6H$(D h iU^T^^Ul^ffiJI? 

6 4 18 0* ii«IB«|B*©3 -Y JMBEiS® 

6 5 u>/*U — £ 

6 6a 180" 9«Rlbffl#6:ettNBaB8 
6 6b jESiSIBttffi^Si^fltlEIK 
6 7a 1 8 0 9 iS^UBS&WT ^ P -/ 
6 7b iESffiKttffl T-r*ifX4 * 9 

6 9 

7 0 B«e3*lA:HK« 
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